Effects of lipids on the transport activity of the reconstituted glucose transport system from rat adipocyte.
The glucose transport system, isolated from rat adipocyte membrane fractions, was reconstituted into phospholipid vesicles. Vesicles composed of crude egg yolk phospholipids, containing primarily phosphatidylcholine (PC) and phosphatidylethanolamine (PE), demonstrated specific D-glucose uptake. Purified vesicles made of PC and PE also supported such activity but PC or PE by themselves did not. The modulation of this uptake activity has been studied by systematically altering the lipid composition of the reconstituted system with respect to: (1) polar headgroups; (2) acyl chains, and (3) charge. Addition of small amounts (20 mol%) of PS, phosphatidylinositol (PI), cholesterol, or sphingomyelin significantly reduced glucose transport activity. A similar effect was seen with the charged lipid, phosphatidic acid. In the case of PS, this effect was independent of the acyl chain composition. Polar headgroup modification of PE, however, did not appreciably affect transport activity. Free fatty acids, on the other hand, increased or decreased activity based on the degree of saturation and charge. These results indicate that glucose transport activity is sensitive to specific alterations in both the polar headgroup and acyl chain composition of the surrounding membrane lipids.